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(57) Abstract: A sash door for automobiles 
(20R, 20L» 50R, SOL) includes a door inner 
panel (21), a sash body (23, 53) joined to 
an upper portion of ihe door inner panel, 
and a door outer panel (22). The sash body 
consists of a plurality of plate-shaped frame 
components (31, 32, 33, 34, 61, 62. 63, 64). 
The dimensions and thicknesses of the frame 
compKjnents are freely set to improve yields. 
The frame components are joined to one 
another. In order lo eliminate portions of. 
excessive thickness and reduce the weight of 
the sash body, the thickness of at least one of 
the frame components is made different from 
the thickness of the other frame components. 
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DESCRIPTION 

SASH DOOR FOR AUTOMOBILE AND METHOD OF MANUFACTURING THE SAME 

5 TECHNICAL FIELD 

The present invention relates to a sash door for automobiles 
and a method of manufacturing such a sash door. 

BACKGROUND ART 
A sash door for automobiles has a sash body provided on an 
10 upper portion of a door inner panel, on the outside of which sash 
body, an outer sash is provided* The sash body is a sash to which 
a door glass is mounted in a vertically movable manner. Now a 
conventional sash door for automobiles will be described with 
reference to FIGS. 15A to 15C. 
15 A sash door 100 of a first conventional exan^le shown in 

FIG. 15A is a door with a roll sash, having a sash body 102 
roll-formed in a substantially C shape in a side view, joined to 
an upper portion of a press-molded door inner panel 101, to the 
outside of which door inner panel 101, a press-molded door outer 
20 panel 103 is joined. In order to secure rigidity at the joints 
of the sash body 102, frame reinforcing members 104, 105 are 
provided. 

A sash door 110 of a second conventional exairple shown in 
FIG. 15B is a door with a press sash, having a sash body 112 
25 press-molded in a frame shape joined to an upper portion of a 
press-molded door inner panel 111, to the outside of which door 
inner panel 111, a press-molded door outer panel 113 is joined. 
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The press-molded frame-shaped sash body 112 therefore has greater 
rigidity than the roll-formed C-shaped sash body 102 of the first 
conventional example shown in FIG, 15A. Reference numeral 114 
denotes a glass run holder and 115 a weatherstrip holder. 

5 A sash door 120 of a third conventional example shown in 

FIG. 15C is a full door having a sash portion 122 integrally 
press-molded with a door inner panel 121, to the outside of which 
door inner panel 121 a press-molded door outer panel 123 is joined. 
Reference numeral 124 denotes a glass run holder r and 125 a 

10 weatherstrip holder. 

The sash door 100 of the first conventional exanple shown 
in FIG. 15A requires reinforcing the joints of the roll-formed 
sash body 102 using the frame reinforcing members 104, 105 so as 
to secure rigidity at the joints. This increases the number of 

15 conponents, resulting in the sash door 100 of high cost. 

The sash door 110 of the second conventional embodiment shown 
in FIG. 15B has the frame-shaped sash body 112^ formed by press 
molding a large flat plate material . Forming a frame from a large 
flat plate material leaves large part of the flat plate material 

20 without being used. This results in low yields, increasing 

material cost. The frame-shaped sash body 112 requires different 
degrees of rigidity at its upper, lower, front and rear portions. 
Since a frame is formed from a large flat plate material, the entire 
thickness of the sash body 112 corresponds to the thickness of 

25 a portion to provide highest rigidity. This results in increase 
not only in material cost, but also in weight of the sash body 
112- 
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For those reasons, the sash door 110 costs high and weighs 
much. The sash door 120 of the third conventional exaicple shown 
in FIG. 15C has the same problems as the second conventional sash 
door 110 . A sash door of low cost and lightweight is thus desired. 
5 DISCLOSURE OF THE INVENTION 

According to a first aspect of the present invention, there 
is provided a sash door for an automobile, which conprises: a door 
inner panel; and a sash body joined to an upper portion of the 
door inner panel; wherein, the sash body is a frame member 

10 conprising a plurality of plate-shaped frame conponents joined 
to one another; and the thickness of at least one of the frame 
conponents is different from that of the other frame components . 

With the sash door coirprised of the frame member formed by 
joining the plate-shaped frame components, it becomes possible 

15 to freely combine the frame conponents of different sizes and 
thicknesses. Combination of the frame components of the 
respectively required dimensions and thicknesses enables using 
almost all of the materials, resulting in very good yields. In 
addition, the thickness of at least one of the frame con^wnents 

20 is made different f rom-the thickness of the other frame components , 
which eliminates portions of excessive thickness and allows 
reduction in weight of the sash body cuid reduction in material 
cost of the sash body. Further, no reinforcing member for securing 
the rigidity of the sash body is required, unlike the conventional 

25 roll-formed sash body, allowing the reduction in the number of 
conponents . 

Preferably, the sash body is an integrally molded part made 
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by joining together and then press molding the frame con^onents. 
Yields are therefore substantially inproved as compared with the 
conventional case of press molding a large flat plate material 
to provide a sash body. 

Desirably, the frame components conprise a lower frame 
member mounted to the door inner panel, an upper frame member 
positioned above the lower frame member, a front frame member 
connecting a front end of the lower frame member and a front end 
of the upper frame member, and a rear frame member connecting a 
rear end of the lower frame member and a rear end of the upper 
frame member. Thus joining together the frame conponents of the 
respectively required dimensions and thicknesses as the upper, 
lower, front and rear frame meiribers allows the formation of the 
frame member. The degrees of rigidity necessary for the upper, 
lower, front and rear frame members can be individually 
sufficiently secured. No portion of excessive thickness exists 
and partial provision of a reinforcing member is not required. 

In a preferred from, the space between the lower frame member 
and the upper frame member is configured to become smaller toward 
the front of the vehicle; and the thickness of the front frame 
member is set greater than the thicknesses of the lower frame member, 
the upper frame member and the front frame member. As in a sash 
body of a front sash door, for example, when the space between 
the lower and upper frame members becomes smaller toward the front 
of the vehicle, the degree of freedom in designing the shape of 
the front frame member is lower than those of the other frame 
members. This is more significant especially in forming the sash 



WQ 03/022612 



PCT/JP02/08797 



-5- 

body by press molding • It is thus not easy to provide, after press 
molding, the front frame member with a cross-sectional shape 
achieving desired rigidity. The present invention makes the 
thickness of the front frame member greater than the thicknesses 
of the other frame members , reliably securing sufficient rigidity 
necessaxry for the front frame member. 

It is desirable that the space between the lower frame member 
and the upper frame member is configured to become smaller toward 
the rear of the vehicle; and the thickness of the rear frame member 
is set greater than the thicknesses of the lower, upper and rear 
frame members. When, as in a sash body of a rear sash door, for 
exanple, the space between the lower and upper frame members 
becomes smaller toward the rear of the vehicle, the degree of 
freedom in designing the shape of the rear frame member is lower 
than those of the other frame members. This is more significant 
especially when the sash body is formed by press molding. Thus 
it is not easy to form the rear frame member in a cross-sectional 
shape providing desired rigidity after press molding . The present 
invention set the thickness of the rear frame member greater than 
the thicknesses of the other frame members, securing sufficient 
rigidity necessary for the rear frame member. 

It is preferred that the thicknesses of the front frame 
member and the rear frame member are set greater than the 
thicknesses of the lower frame member and the upper frame member. 
As compared with the lower frame member mounted to the door inner 
panel and the upper frame member abutting against the roof when 
the door is closed, the front and rear frame members connecting 
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the lower and upper frame members generally require greater 
rigidity. The present invention sets greater the thicknesses of 
the front and rear frame members requiring higher rigidity than 
the thicknesses of the lower and upper frame members which may 
have relatively lower rigidity, thereby securing sufficient 
rigidity necessary for the front and rear frame members. The 
thicknesses of the lower and upper frame members can be reduced, 
resulting in reduction in weight of the sash body. In this manner, 
the rigidity of the frame components can be provided reasonably 
in balance, reducing the weight of the sash body. 

The thickness of the lower frame member may be set smaller 
than the thicknesses of the upper frame member, the front frame 
member and the rear frame member. The lower frame member, which 
is mounted to the door inner panel , may have smaller rigidity than 
the upper, front and rear frame members. Setting the thickness 
of the lower frame member of smaller rigidity smaller than the 
thicknesses of the upper, front and rear frame members allows the 
reasonable and balanced setting of the rigidity of the frame 
components and the reduction in weight of the sash body. 

According to a second aspect of the present invention, there 
is provided a method of manufacturing a sash door for an automobile 
with a sash body joined to an upper portion of a door inner panel, 
which conqprises the steps of : joining together a plurality of frame 
components made from plate material to form a frame member; and 
press molding the frame member to provide the sash body. 

The present method prepares the frame coni>onents of the 
respectively required dimensions and thicknesses and joins the 
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frame conqponents to one another^ thus easily forming the frame 
member of an arbitrary shape and dimension. Then the frame member 
is press molded, whereby easily manufacturing the sash body- 

The frame member is a collective blank made by joining 
5 together plate materials of different thicknesses. The 
collective blank is press molded to manufacture the sash body, 
with most part of the materials being used. This provides 
substantially good yields, reducing the cost of material. The 
plate materials of different thicknesses are joined to one another 
10 to make the collective blank of a dimension necessaiY for the 
provision of the frame member, which eliminates portions of 
excessive thickness . In this manner, the sash door of lightweight 
can be manufactured easily at low cost. 

The frame coicponents are preferably joined together by YAG 
15 laser welding. Thus, the frame member before press molding can 
be manufactured more precisely. This results in the manufacture 
of the sash body with less dimensional error. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side view of an automobile having sash doors 
20 according to the present invention; 

FIG. 2 is an exploded view of a right front sash door shown 
in FIG. 1; 

FIG. 3 is a view of a front sash body shown in FIG. 2, taken 
from inside the vehicle; 
25 FIG. 4 is a cross-sectional view of am upper frame member 

taken along line 4-4 in FIG . 3 ; 

FIG. 5 is a cross- sectional view of a rear frame member taken 
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along line 5 - 5 in FIG. 3; 

FIG. 6 is a cross-sectional view of a lower forward portion 
of the rear frame member taken along line 6 - 6 in FIG. 3; 

FIG. 7 is a cross-sectional view of a lower frame member 
5 taken along line 7 - 7 in FIG. 3; 

FIG. 8 is a cross-sectional view of a lower portion of a 
front frame member taken along line 8 ~ 8 in FIG. 3; 

FIG. 9 is a cross-sectional view of an upper portion of the 
front frame member taken along line 9 - 9 in FIG. 3; 
10 FIG. lOA illustrates a plurality of frame components die-cut 

from a plurality of flat plates of different thickness, FIG lOB 
is a cross-sectional view taken along line lOB - lOB in FIG. lOA, 
and FIG. IOC is a cross-sectional view taken along line IOC - IOC 
in FIG. lOA; 

15 FIG. 11 is a schematic diagram illustrating the steps of 

disposing the frame coit?)onents prepared in FIG. lOA in a 
predetermined arrangement ^ joining them ^ and press molding them 
to manufacture the front sash body; 

FIG. 12 is a view of a rear sash body according to the present 

20 invention, taken from inside the vehicle; 

FIG. 13A illustrates a plurality of frame conponents die-cut 
from a plurality of flat plates of different thickness for the 
manufacture of the rear sash body shown in FIG. 12, FIG. 13B is 
a cross-sectional view taken along line 13B - 13B in FIG. 13A, 

25 and FIG. 13C is a cross-sectional view taken along line 13C - 13C 
in FIG. 13A; 

FIG. 14 is a schematic diagram illustrating the steps of 



Wp 03/022612 



PCT/JP02/08797 



disposing the frame con^nents prepared in FIG, 13A in a 
predetermined arrangement^ joining them,, and press molding them 
to manufacture the rear sash body; and 

FIGS . 15A to 15C are exploded perspective views illustrating 
5 conventional sash doors for automobiles. 

BEST MODE FOR CARRYING OUT THE INVENTION 
FIG. 1 illustrates an automobile 10 provided with sash doors 
according to the present invention. The automobile 10 is a 
four-door vehicle having a vehicle body 11 provided with left and 

10 right front sash doors 20L^ 2 OR (the left sash door is invisible 
in the figure) and left and right rear sash doors 50L^ 50R (the 
left sash door is invisible in the figure). The left and right 
front sash doors 20L, 2 OR are in a symmetrical relationship to 
one another and have otherwise the same structure. The left and 

15 right rear sash doors 50L, 5 OR are also in a symmetrical 
relationship to one another and have otherwise the same structure. 
The following description thus refers to the right sash doors. 
In the figure, reference numeral 12 denotes a roof, 13 and 14 door 
glasses, and 15 a door mirror. 

20 Referring to FIG. 2, the right front sash door 2 OR is a door 

member including a door inner panel 21, a door outer panel 22 joined 
to the outside of the door inner panel 21, a sash body 23 joined 
to an upper portion of the door inner panel 21, an outer sash 41 
provided on the outside of the sash body 23, and a glass run 42 

25 and a moulding 43 provided on the outside of the outer sash 41. 

The door inner panel 21 and the door outer panel 22 are press- 
molded parts . The sash body 23 is a sash to which the door glass 
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13 shown in FIG. 1 is mounted in a vertically movable manner. In 
the figure, reference nxuneral 44 denotes an outer front panel and 
45 an outer pillar panel. 

FIG. 3 is a side view of the sash body 23 shown in FIG. 2, 
5 taken from inside the vehicle. The sash body 23 is a frame member 
consisting of a horizontal lower frame member 24 mounted on the 
door inner panel 21 shown in FIG. 2, an upper frame member 25 
positioned above the lower frame member 24, a rear frame member 

26 connecting a rear end 24a of the lower frame member 24 and a 
iO rear end 25a of the upper frame member 25, and a front frame member 

27 connecting a front end 24b of the lower frame member 24 and 
a front end 25b of the upper frame member 25. 

The lower frame member 24 is a horizontal elongated member 
extending longitudinally. The upper frame member 25 is an 
15 elongated member curved downward from the rear to the front . The 
rear frame member 26 is a vertically extending elongated member. 
The front frame meinber 27 is a member shorter than the rear frame 
member 26. 

The lower, upper, rear and front frame members 24 to 27 are 
20 plate-shaped frame components . The frame conponents constitutes 
the frame meinber (sash body 23) , including the lower, upper, rear 
and front frame members 24, 25, 26 and 27, which will be described 
in detail below. 

The sash body 23 is , as described above , a frame meinber formed 
25 by joining the plate-shaped frame components (that is , lower, upper, 
rear and front frame members 24 to 27) to one another, with the 
space between the lower and upper frame members 24 and 25 becoming 
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smaller toward the front of the vehicle^ and also is an 
integrally-molded part with the frame conponents joined to one 
another and press molded. 

With the thickness of the lower frame member 24 as tl, the 

5 upper frame member 25 as t2, the rear frame member 26 as t3 and 
the front frame member 27 as t4^ the relationship between the 
thicknesses is provided as tl < t2 < t3 < t4. 

Thus forming the sash body 23 with the frame member made 
by joining the plate-shaped frame components (that is, the lower, 

10 upper, rear and front frame members 24, 25, 26, 27) to one another, 
and differentiating the thickness of at least one frame component 
of the frame components from the thickness of the other frame 
con5>onents, allow free setting and combination in dimension and 
thickness of the frame components. Combination of the frame 

15 components having the respectively required dimensions and 
thicknesses enables using almost all of the material. This 
results in substantially high yields. Further, differentiating 
the thickness of at least one frame coitponent of the frame 
components from the thickness of the other frame conponents 

20 eljuninates portions of excessive thickness. The sash body 23 of 
lightweight can thus be provided and the material cost of the sash 
body 23 can be reduced. Further, no reinforcing member for 
securing rigidity of a sash body is required, unlike the 
conventional roll-formed sash body. This results in reduction in 

25 the number of components. 

In this manner, the right front sash door 20R (See FIG. 2) 
can be made lightweight and low cost. Further, the integral 
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formation of the sash body 23 as a base in a frame shape enables 
increasing workability in mounting various coit5)onents such as a 
seal to the sash body 23. 

Furthermore, the sash body 23 is an integrally molded part 
5 made by joining the frame components to one another and press 
molding them, providing higher yields as conpared with forming 
the sash body 23 by press molding a large flat plate material in 
a conventional manner . This enables further reduction in cost of 
the sash body 23. 

10 Further, since the frame conponents include the lower, upper , 

rear and front frame members 24, 25, 26 and 27, joining the frame 
coni>onents of the respectively required dimensions and 
thicknesses as the lower, upper, rear and front frame members 24 
to 27 allows the formation of the frame member. 

15 Rigidity necessary for the lower , upper , rear and front frame 

members 24, 25, 26 and 27 can be secured sufficiently, respectively. 
Portions of excessive thickness are eliminated and need for 
partially providing a reinforcing member is also eliminated. In 
addition, it is not necessary to form the sash body 23 as a whole 

20 in a large con^licated configuration in order to partially increase 
the rigidity of the sash body 23. 

As in the sash body 23 of the front sash door 2 OR, when the 
space between the lower and upper frame members 24 and 25 becomes 
smaller toward the front of the vehicle, the degree of freedom 

25 in designing the shape of the front frame member 27 is generally 
lower than those of the other frame members 24 to 26 . This is more 
significant especially in forming the sash body 23 by press molding. 
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It is thus not easy to provide, after press molding/ the front 
frame member 27 with a cross-sectional shape which achieves desired 
rigidity. 

The present invention makes the thickness t4 of the front 

5 frame member 27 greater than the thicknesses tl, t2/ t3 of the 
other frame members 24 to 26, reliably providing sufficient 
rigidity necessary for the front frame member 27. 

As coitpared with the lower frame member 24 mounted on the 
door inner panel 21 (See FIG. 2) and the upper frame member 25 

10 abutting against the roof 12 (See FIG. 1) of the vehicle body when 
the front sash door 2 OR is closed , the rear and front frame members 
26/27 coimecting the lower and upper frame members 24/ 25 generally 
require greater rigidity. 

The present invention sets greater the thicknesses t3/ t4 

15 of the rear and front frame members 26/ 27 requiring higher rigidity 
than the thicknesses tl/ t2 of the lower and upper frame members 
24/ 25 which may have relatively lower rigidity/ thereby securing 
sufficient rigidity necessary for the rear and front frame members 
26 / 27 . The thicknesses tl / t2 of the lower and upper frame members 

20 24/ 25 can be reduced/ reducing the weight of the sash body 23. 
In this manner / the rigidity of the frame conponents can be provided 
reasonably in balance/ reducing the weight of the sash body 23. 

The lower frame member 24/ which is mounted on the door inner 
panel 21/ may have smaller rigidity than the upper/ rear and front 

25 frame members 25/ 26 and 27 . Setting the thickness tl of the lower 
frame member 24 of smaller rigidity smaller than the thicknesses 
t2/ t3/ t4 of the upper/ rear and front frame members 25 to 27 
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allows reasonable and balanced provision of the rigidity of the 
frame members 24 to 27 and reduction in weight of the sash body 
23. 

The rear frame member 26 is a member in the form of a C in 
5 a side view^ with a lower front end portion 26a and an upper front 
end portion 26b extended forward. The lower front end portion 26a 
is joined to the rear end 24a of the lower frame member 24 along 
join line Wl. The upper front end portion 26b is joined to the 
rear end 25a of the upper frame member 25 along join line W2« 

10 The front fracae member 27 is a mexnber in the form of a C 

in a side view, with a lower rear end portion 27a and an upper 
rear end portion 27b extended rearwaord. The lower rear end portion 
27a is joined to the front end 24b of the lower frame member 24 
along join line W3. The upper rear end portion 27b is joined to 

15 the rear end 25b of the upper frame meinber 25 along join line W4. 

FIG. 4 illustrates the cross-sectional configuration of the 
upper frame member 25. The upper frame member 25 has a body with 
a substantially U-shaped cross section opening outside of the 
vehicle. The upper frame member 25 has an extension portion 25c 

20 extended from its upper edge to the outside of the vehicle . A first 
flange 25d is formed at the distal end of the extension portion 
25c. A second flange 25e is formed at the lower edge of the upper 
frame member 25. The outer sash 41 shown in imaginary lines is 
provided on the outside of the upper frame member 25. 

25 FIG. 5 illustrates the cross-sectional configuration of the 

rear frame member 26. The rear frame member 26 has a body with 
a substantially U-shaped cross section opening outside of the 
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vehicle, being integrally formed with a flat extension portion 
26c extending toward a center pillar of the vehicle body (to the 
right in the figure) and two flanges (an upper first flange 26d 
and a lower second flange 26e) on its longitudinally opposite sides . 
5 An outer pillar panel 45 shown in imaginary lines is provided on 
the outside of the rear frame meinber 26. The outer pillar panel 
45 has a holder 45a to which the glass run 42 (See FIG. 2) is 
attached. 

FIG. 6 illustrates the cross-sectional configuration of the 

10 rear frame meinber 26 . The lower front end portion 26a of the rear 
fraxne member 26 is a longitudinally relatively flat portion, to 
the inside of v^ich an upper portion of the door inner panel 21 
shown in imaginary lines is joined. 

FIG . 7 illustrates the cross-sectional configuration of the 

15 lower frame member 24. The lower frame member 24 is a 
longitudinally relatively flat part, forming on its upper side 
a flange 24c. To the inside of the flange 24c, an upper portion 
of the door inner panel 21 shown in imaginary lines is joined. 
FIG. 8 illustrates the cross-sectional configuration of a 

20 lower porrtion of the front frame member 27. A longitudinally 
relatively flat extension portion 27c is provided in the lower 
portion of the front frame meinber 27 . To the inside of the 
extension portion 27c, an upper portion of the door inner panel 
21 shown in imaginary lines is joined. 

25 FIG. 9 illustrates the cross-sectional configuration of an 

upper portion of the front frame member 27. The upper portion of 
the front frame member 27 has a body with a substantially U-shaped 
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cross sect- opening outside the vehicle^ being integrally formed 
with the flat extension portion 27c extending downward and a flange 
27d at its upper end. The outer sash 41 shown in imaginary lines 
is provided on the outside of the front frame member 27. 
5 Now, a method of manufacturing the right front sash door 

2 OR of the above configuration will be described with reference 
to FIG. 2, FIGS. lOA to IOC, and FIG. 11. 

FIGS. lOA to IOC illustrate the arrangement and the cross 
sections of the frame con^nents. 

10 First, as shown in FIG. lOA, the frame coii5>onents 31, 32, 

33 and 34 are die-cut from a plurality of flat plates of different 
thickness, respectively (first step). The lower frame component 
31 is a plate material corresponding to a lower frame member of 
a sash body. The upper frame component 32 is a plate material 

15 corresponding to an upper frame member of the sash body. The rear 
frame component 33 is a plate material corresponding to a rear 
frame member of the sash body. The front frame coii5>onent 34 is 
a plate material corresponding to a front frame member of the sash 
body. That is, the frame coicponents 31 to 34 are members cut out 

20 in the respectively required shapes for manufacturing the lower, 
upper, rear and front frame members 24 to 27 of the sash body 23 
shown in FIG. 3. 

As shown in FIGS. lOA and lOB, the thickness of the lower 
frame coirponent 31 is tl, the upper frame conponent 32 t2, the 

25 rear frame component 33 t3, and the front frame coit5)onent 34 t4. 
The relationship of the thicknesses is tl < t2 < t3 < t4. The 
thickness tl of the lower frame con^KDnent 31 is set at 0.6 mm. 
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t:2 of the upper frame coir5>onent: 32 at 0 . 7 inm, t3 of the rear frame 
conponent 33 at 0.9 mn, and t4 of the front frame con5>onent 34 
at 1.4 ram. 

In FIG. 11(a), the frame coirponents 31 to 34 made from plate 
5 material are arranged for preparation (second step). 

Next, in FIG. 11(b) , the frame components 31 to 34 are jodLned 
to one another along join lines Wl to W4 , forming a frame member 
35 (third step) • The frame member 35 of such flat plate material 
is a collective blank prepared by joining sheets of different 
10 thickness (frame components 31 to 34) to one another. The joining 
together of the frame con5)onents 31 to 34 is performed by YAG laser 
welding. 

The ^^YAG laser welding" is a known welding process utilizing 
YAG laser beams which enable precise welding. '^YAG" is an 
15 abbreviation for ^^yttrium aluminum garnet, " which has outstanding 
optical characteristics . 

Next, in FIG. 11(c), the frame member 35 is press-molded 
to provide the sash body 23 (fourth step). 

Next, in FIG. 2, the outer sash 41, the outer front panel 
20 44, and the outer pillar panel 45 are joined to the sash body 23 
(fifth step) . 

Then the sash body 23 is joined to the upper portion of the 
door inner panel 21 and the door outer panel 22 is joined to the 
outside of the door inner panel 21 (sixth step). 
25 Next, as shown in FIG. 2, to the sash body 23 and the outer 

sash 41, the molding 43, elastic members such as the glass run 
42 and the weatherstrip (not shown) , the door glass 13 and a door 
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attachment are mounted^ coirpleting the right front sash door 2 OR 

(seventh step). 

The present invention is thus characterized in including, 

in the process of manufacturing the right front sash door 20R, 

5 the steps of forming the frame member 35 by joining the frame 

coit5>onents 31 to 34 of plate material to one another and press 

molding the frame member 35 to provide the sash body 23, 

Preparing the frame coitponents 31 to 34 of the respectively 

required dimensions and thicknesses and joining the frame 

10 conponents 31 to 34 to one another facilitate the formation of 
the frame member 35 of an arbitrary shape and dimension. Then 
press molding the frame member 35 facilitates the manufacturing 
of the sash body 23. 

The frame member 35 is a collective blank made by joining 

15 together the flat plate materials of different thickness. The 
collective blank is press molded to manufacture the sash body 23, 
with most part of the material being used. This results in 
substantially good yields, reducing the cost of material. The 
flat plate materials of different thickness are joined to one 

20 another to make the collective blank of a dimension necessary for 
the provision of the frame member 35, which eliminates portions 
of excessive thickness. 

In this manner, the sash door 2 OR of lightweight can be 
manufactured easily at low cost. No reinforcing member for 

25 securing the rigidity of the sash body 23 is required, unlike the 
conventional roll-formed sash body. Also, no forming die for 
forming a frame reinforcing member is required. Joining together 
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the frame coii^xjnents 31 to 34 by the YAG laser welding which allows 
precise welding allows more precise manufacturing of the frame 
member 35 before press molding. 

Now the configuration of the right rear sash door 5 OR shown 
5 in FIG. 1 will be described. The sash door 5 OR has the same 
configuration as that of the right front sash door 20R, being a 
door member being provided with a door inner panel, a door outer 
panel joined to the outside of the door inner panel, a sash body 
joined to an upper portion of the door inner panel, an outer sash 
10 provided on the outside of the sash body, and a glass run and a 
molding provided on the outside of the outer sash. The sash body 
is a sash to which the door glass 13 is mounted in a vertically 
movable manner. Now description is made with respect to the right 
rear sash body. 

15 FIG. 12 illustrates a sash body 53 for a right rear sash 

door, viewed from the inside of the vehicle. 

The rear sash body 53 is a frame meinber consisting of a 
horizontal lower frame member 54 mounted on a door inner panel, 
an upper frame member 55 positioned above the lower frame member 

20 54, a rear frame member 56 (on the right in the figure) connecting 
a rear end 54a of the lower frame member 54 and a rear end 55a 
of the upper frame meinber 55, and a front frame member 57 (on the 
left in the figure) connecting a front end 54b of the lower frame 
member 54 and a front end 55b of the upper frame meinber 55. 

25 The lower frame member 54 is a horizontal elongated member 

extending longitudinally. The upper frame member 55 is an 
elongated member cuirved downweurd from the front to the rear . The 
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rear frame member 56 is a short member. The front frame member 
57 is a vertically extending member longer than the rear frame 
member 56. The lower ^ upper / rear and front frame members 54^ 55,^ 
56 and 57 are plate-shaped frame coitponents. The frame conponents 
constitute the frame member (rear sash body 53)/ including the 
lower/ upper/ rear and front frame members 54/ 55/ 56 and 57. 

The sash body 53 iS/ as described above, a frame member formed 
by joining together the plate-shaped frame components (that iS/ 
lower/ upper/ rear and front frame members 54/ 55/ 56 and 57)/ 
with the space between the lower and upper frame members 54 and 

55 becoming smaller toward the rear of the vehicle/ and also is 
an integrally-molded part with the frame conponents joined 
together and press molded. 

With the thickness of the lower frame member 54 as til/ the 
upper frame member 55 as tl2/ the rear frame member 56 as tl3 and 
the front frame member 57 as tl4/ the relationship between the 
thicknesses is provided as til < tl2 < tl4 < tl3. 

Specifically/ the thickness tl3 of the rear frame member 

56 is set greater than the thicknesses til/ tl2 and tl4 of the 
lower/ upper/ front frame members 54/ 55 and 57. The thicknesses 
tl3 and tl4 of the rear and front frame members 56 and 57 are set 
greater than the thicknesses til and tl2 of the lower and upper 
frame members 54 and 55. The thickness til of the lower frame 
member 54 which may have low rigidity is set smaller than the 
thicknesses tl2/ tl3 and tl4 of the upper/ rear and front frame 
meiribers 55 to 57. 

The vertical cross-sectional configuration of the lower 
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frame member 54 is sxibstantially the same as that of the lower 
frame member 24 shown in FIG. 1 , to the inside of which an upper 
portion of the door inner panel 21 may be joined. The vertical 
cross-sectional configuration of the upper frame member 55 is the 

5 same as that of the upper frame member 25 shown in FIG. 4j. on the 
outside of which an outer sash may be provided. The vertical 
cross-sectional configuration of the rear frame member 56 is 
substantially the same as that of the front frame member 27 shown 
in FIG. 8. The vertical cross-sectional configuration of the 

10 front frame member 57 is substantially the same as that of the 
rear frame member 2 6 shown in FIG . 5 . 

The rear frame member 56 is a member in the form of a C in 
a side view, with a lower front end portion 56a and an upper front 
end portion 56b extended forward. The lower front end portion 56a 

15 is joined to the rear end 54a of the lower frame member 54 along 
join line Wll. The upper front end portion 56b is joined to the 
rear end 55a of the upper frame member 55 along join line W12. 

The front frame member 57 is a member in the form of a C 
in a side view, with a lower front end portion 57a and an upper 

20 front end portion 57b extended rearward. The lower front end 
portion 57a is joined to the front end 54b of the lower frame member 
54 along join line W13, The upper front end portion 57b is joined 
to the front end 55b of the upper frame member 55 along join line 
W14. 

25 The rear sash door 5 OR of such a configuration has the same 

functions and effects as those of the right front sash door 2 OR 
shown in FIG. 3. 
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When^ as in the sash body 53 of the rear sash door 50R^ the 
space between the lower and upper frame members 54 and 55 becomes 
smaller toward the rear of the vehicle^ the degree of freedom in 
designing the shape of the rear frame member 56 is generally lower 
5 than those the other frame members 54, 55 and 57. This is more 
significant especially when the sash body 53 is formed by press 
molding. Thus it is not easy to form the rear frame member 56 in 
a cross-sectional shape providing desired rigidity after press 
molding. 

10 The present invention sets the thickness tl3 of the rear 

frame member 56 greater than the thicknesses til, tl2 and tl4 of 
the other frame members 54, 55 and 57 , securing sufficient rigidity 
necessary for the rear frame member 56. 

Now, a method of manufacturing the rear sash door 5 OR of 

15 the above configuration will be described with reference to FIGS . 
13A to 13C, and FIG. 14. 

First, as shown in FIG. 13A, frame components 61, 62, 63 
and 64 are die-cut from a plurality of flat plates of different 
thickness, respectively (first step). The lower frame conponent 

20 61 is a plate material corresponding to a lower frame meinber of 
a sash body. The upper frame component 62 is a plate material 
corresponding to an upper frame member of the sash body. The rear 
frame conponent 63 is a plate material corresponding to a rear 
frame member of the sash body. The front frame component 64 is 

25 a plate material corresponding to a front frame member of the sash 
body. That is, the frame conponents 61 to 64 are members cut out 
in the respectively required shapes for manufacturing the lower. 
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upper, rear and front frame meinbers 54 to 57 of the sash body 53 
shovm in FIG. 12. 

As shown in FIGS. 13B and 13C, the thickness of the lower 
frame con^jonent 61 is til. The thickness of the upper frame 
5 conponent 62 is tl2. The thickness of the rear frame component 

63 is tl3. The thickness of the front frame conponent 64 is tl4. 
The relationship between the thicknesses is til < tl2 < tl4 < tl3. 
The thickness til of the lower frame conponent 61 is set at 0.6 
mm, tl2 of the upper frame component 62 at 0.7 mm, tl3 of the rear 

10 frame con^K^nent 63 at 1.4 mm, and tl4 of the front frame component 

64 at 0.9 mm. 

As shown in FIG. 14(a), the franae con5)onents 61, 62, 63 and 
64 of plate materials are arranged for preparation (second step) . 

Next, in FIG. 14(b), the frame components 61, 62, 63 and 
15 64 are joined to one another along weld lines wll, W12 , W13 and 
W14, forming a frame member 65 (third step) . The frame member 65 
of such flat plate material is a collective blank prepared by 
butt- joining together flat plate materials of different thickness 
(frame con^onents 61 to 64). The joining together of the frame 
20 coirponents 61 to 64 is performed by YAG laser welding. 

Next, in FIG. 14(c), the frame meniber 65 is press-molded 
to provide the sash body 53 (fourth step). 

Next, as in the case of the right front sash door 2 OR shown 
in FIG. 2 , an outer sash, an outer front panel, and an outer pillar 
25 panel are joined to the sash body 23 (fifth step) . Then the sash 
body 53 is joined to an upper portion of a door inner panel and 
a door outer panel is joined to the outside of the door inner panel 
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( sixth step). Next, to the sash body 53 and the outer sash, a 
molding, elastic members such as a glass run and a weatherstrip 
(not shown), the door glass 13 and a door attachment are mounted, 
completing the right rear sash door 5 OR (seventh step). 
5 The present invention thus includes, in the process of 

manufacturing the right rear sash door 50R, the steps of forming 
the frame member 65 by joining together the frame conponents 61 
to 64 of plate material and press molding the frame member 65 to 
provide the sash body 53 . The present invention thus provides the 

10 same functions and effects as in the case of manufacturing the 
above-described right front sash door 2 OR. 

In the above embodiment, the left front sash door 20Ij also 
has the same configuration as that of the right front sash door 
2 OR and is manufactured in the same manner, having the same 

15 functions and effects. The left rear sash door 50L also has the 
same configuration as that of the right rear sash door 5 OR and 
is manufactured in the same manner, having the same functions and 
effects . 

INDUSTRIAL APPLICABIIilTY 

20 As described above, a sash door of the present invention 

has a sash body made by joining together a plurality of plate-shaped 
frame conponents and then press molding them. This allows free 
setting and combination in dimension and thickness of the frame 
conponents, increasing yields,, and thereby providing a sash body 

25 at low cost. Further, portions of excessive thickness are 
eliminated, which results in reduction in weight of the sash body. 
Thus the lightweight and low-cost sash door is provided, which 
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is beneficial for the automobile manufacturing industry. 
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CIiAIMS 

1. A sash door for an automobile, conprising: 
a door inner panel; and 

a sash body joined to an upper portion of said door inner 
panel; wherein, 

said sash body is a frame member coirprising a plurality of 
plate-shaped frame conrponents joined to one another; and 

the thickness of at least one of said frame con^onents is 
different from that of the other frame con^nents. 

2. A sash door as set forth in claim 1, wherein: 

said sash body is an integrally molded part made by joining 
together and then press molding said frame con{>onents. 

3. A sash door as set forth in claim 1, wherein: 

said frame components conprise a lower frame member mounted 
to said door inner panel, an upper frame member positioned above 
said lower frame member, a front frame member connecting a front 
end of said lower frame member and a front end of said upper frame 
member, and a rear frame member connecting a rear end of said lower 
frame member and a rear end of said upper frame member. 

4. A sash door as set forth in claim 3, wherein: 

the space between said lower frame member and said upper 
frame member becomes smaller toward the front of the vehicle; and 
the thickness of said front frame member is greater than 
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the thicknesses of said lower frame member, said upper frame member 
and said rear frame member. 

5* A sash door as set forth In claim 3, wherein: 

the space between said lower frame member and said upper 

frame member becomes smaller toward the rear of the vehicle; and 
the thickness of said rear frame member is greater than the 

thicknesses of said lower frame member / said upper frame member 

and said front frame member. 

6. A sash door as set forth in claim 3, wherein: 

the thicknesses of said front frame member and said rear 
frame member are greater than the thicknesses of said lower frame 
member and said upper frame member. 

7. A sash door as set forth in claim 3, wherein: 

the thickness of said lower frame member is smaller than 
the thicknesses of said upper frame member / said front frame member 
and said rear frame member. 

8. A method of manufacturing a sash door for an automobile 
with a sash body joined to an upper portion of a door inner panel, 
comprising the steps of: 

joining together a plurality of frame coitponents made from 
plate material to form a frame member; and 

press molding said frame member to provide said sash body. 
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9. A method as set: forth in claiia 8, wherein: 
said frame coitponents are joined together by YAG laser 
welding. 



Wp 03/022612 



PCT/JP02/08797 



1/12 




wo 03/022^12 
« 



PCT/JP02/08797 




wo 03/022612 



3X12 



PCT/JP02/08797 




WO,03/022612 



PCT/JP02/08797 



4/12 



F I G . 4 



25 




FIG. 5 



A5a 

\ 




wo 03/022612 



PCT/JP02/08797 



5/12 




WQ 03/922612 



PCT/JP02/08797 



6/12 




wo W/022612 



PCT/JP02/08797 



7/12 



FIG.10A 




WjO 03/022612 



PCT/JP02/08797 



8/12 



FIG.1 1 



(b) 



(c) 




32 W2 




W3 



Wl 




W0 03»'022612 



PCT/JP02/08797 



9/12 




WO..03/«2M2 



PCT/JP02/08797 



10/12 

F_IG = 1 3A 




PCT/JP02/08797 



11/12 



FIG. 14 



(a). 




W14 



-.■.63.-^.-^ 



(b) 




W13 



wn 



(c) 




Wa03/022«I2 



PCT/JP02/08797 



12/12 

FIQ.1 5A 




121 



-IMJTERNATIONAL SEARCH REPORT 



InteSSonaJ AppHcation No 

PCT/OP 02/08797 



A. CLASSIFICATION OF^SUBJECT MATTEB 

IPC 7 B60J5/04 



According to Inlemational Patent Classificalion (IPC) or to both national classification and IPC 



B. RELDS SEARCHED 



Muiiiiiurii uocunmniaijon seajched (dassulcaiion system followed tiy classification symbols) 

IPC 7 B60J B62D 



Documentation searched other than mintmum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the International search (name of data base and, wtiere practical, search terms used) 

EPO-Internal, PAJ, WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " Citation of document, with Indication, where appropriale, of the relevant passages 



Relevant to claim No. 



DE 197 28 546 A ( VOLKSWAGENWERK AG) 
22 January 1998 (1998-01-22) 
column 2, line 61 -column 3, line 7 
abstract; claim 9 

DE 198 26 040 A (WAGON AUTOMOTIVE GMBH) 
16 September 1999 (1999-09-16) 
column 2, line 56 -column 3, line 2 

US 6 241 307 Bl (KIM KI-CHAN6) 

5 June 2001 (2001-06-05) 

column 3, line 7 -column 3, line 13 

column 4, line 13 -column 4, line 26 



1-3.8 



1-3,8 



1.8 



□ 



Further documents are listed in the continuation of box C. 



Patent family nnembers are listed in annex. 



• Special categories of cited documents : 

•A' document defining the general state of the art which is not 
considered to be of particular relevance 

'E' earlier document but published on or after the international 
filing date 

'L' document which may throw doubts on priority claim (s) or 
which is cited to establish the publicatidn date of another 
citation or other special reason (as specified) 

*0* document referring to an oral disdosuie, use, exhibition or 
other means 

*P* document published prior to the international filing date but 
later than the priority date claimed 



*T' later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the prir>ciple or theory underlying the 
invention 

*X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step vyrhen the document is iaken alone 

•Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person sldDed 
in the art. 

•&• document member of the same patent family 



Date of the actual completion of the international search 



20 November 2002 



Date of mailing of the international search report 



27/11/2002 



Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL-2280 HVRiTswijk 
Tel (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Verkerk, E 



Fonn PCT/lSA/210 (socotmI sheet) (July 1982) 



INTERNATIONAL SEARCH REPORT 

^ - ^ inrormaiion on patent ranuiy members 


Inte^SonaJ Application No 

PCT/JP 02/08797 


Patent document 
«:.ited in search report 


Put>lication 
date 


Patent family 
member(s) 


Publication 
date 



DE 19728546 A 22-01-1998 DE 19728546 Al 22-01-1998 



DE 


19826040 


A 


16-09-1999 


DE 


19826040 Al 


16-09-1999 










nc 


29823671 ui 


14-10-1999 


US 


6241307 


Bl 


05-06-2001 


JP 


3275042 B2 


15-04-2002 










JP 


2001150954 A 


05-06-2001 



m 



Fofm PCT/ISA/210 (patent famUy amex) (July 1 992) 



